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(54) SPIRAL NONAQUEOUS ELECTROLYTE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spiral 
nonaqueous electrolyte battery, in which a temperature 
rise caused when a large current flows in the event of a 
short circuit, is surely prevented and battery 
characteristics during normal charge and discharge are 
not impaired. 

SOLUTION: In a nonaqueous electrolyte battery in which 
a nonaqueous electrolyte is added to a generating 
element, comprising sheets of positive and negative 
electrodes wound together with separators sandwiched 
between them, the positive or negative electrode has an 
active material layer formed on the surface of a sheet- 
shaped current collector 12, and the current collector 
has a number of conductive parts 12b provided 
intermittently at narrow longitudinal intervals on a sheet 
of insulating film 12a, with positive temperature- 
coefficient resistance parts 1 2c provided between the 
conductive parts. 
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JP 10-125353 (peurtlal translation) 

"Spiral type non-aqueous electrolyte battery" 

[0002] 

[Prior Art] A litliium ion secondary battery cem be 
typically exemplified as a spiral type non- aqueous electrolyte 
battery produced by winding a sheet electrode. In the 
structure of this battery, as the vertical cross sectional 
view of FIG. 2 shows, the power generation element is foinmed 
by spirally winding the positive electrode 1 and the negative 
electrode 2 in the shape of a sheet, respectively, with the 
separator 3 made of polypropylene porous film interposed 
therebetween . 
[0003] 

The power generation element is housed in the 
cylindrical battery case 4 having a bottom with the 
polypropylene insulating plate 13 having a through hole in the 
center interposed therebetween in the state where the positive 
electrode lead 5 made of aluminum connected to the side of the 
positive electrode 1 is protaruded at the top of the power 
generation element and the lead plate 9 made of niclcel 
connected to the side of the negative electrode 2 is protruded 
at the bottom of the power generation element. Then, the 
negative electrode lead plate 9 is spot welded to the center 
of the inner bottom surface of the case 4, the positive 
electrode lead plate 5 is spot welded to the bottom surface of 
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the inner terminal plate 6 connected to the positive electrode 
terminal plate 7 with the safety valve 10 interposed 
therebetween. Subsequently, a non-aqueous electrolyte is 
poured into the case 4, the positive electrode terminal plate 
7 is fit into the opening of the case 4 with the sealant 
gasket 8 made of polypropylene interposed therebetween and 
crimped, thereby to complete the battery. 

[0018] 

The characteristic points of the present invention 
which are different from the prior art example of FIG. 2 lie 
in the structure of the sheet negative electrode current 
collector 12 constituting the negative electrode, as shown in 
FIG. 1. That is, the current collector 12 is made of the 
insulating film 12a in the shape of a sheet as a base material, 
and a large nimiber of rectangular conductive portions 12b, ... , 
12b are formed intermittently on the both surfaces of the 
insulating film 12a in the longitudinal direction. The PTC 
portions 12c, ... , 12c are formed between the conductive 
portions 12b. A large number of these conductive portions 12b 
and PTC portions 12c cover the entire of the both surfaces of 
the insulating film 12a without leaving any exposed portion. 
The PTC portions 12c and the conductive portions 12b form the 
same surface and the both surfaces of the current collector 12 
cire uniformly flat. 
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